esuasaories MER vistas: ground-truth for Earth-based radar

AL

Albert F. C. Haldemann, Kristopher W. Larsen, Raymond F. Jurgens, Matthew P. Golombek, and Martin A. Slade
Jet Propulsion Laboratory, California Institute of Technology, Mait-Stop 238-420, 4800 Oak Grove Dr., Pasadena, CA $1109-8099, albert@shannon.jpl.nasa.gov

Earth-based defay-Doppler radac otiservations of Mars with four
receiving stations were carried out during the Mars oppositions of 2001
and 2003 in support of Mars Explosation Rover landing sile selection.
This inter i planetary radar technd has d radar
mapping of Mars with a § ks spatial resolution. The data for hoth
Gusev Crater and Meridiani Planum indicated very smooth teerains,
which can now be quantifatively compared to the surfaces discovered
by Spirit 3nd Opportunity.
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Figure 2. Hagfors' modil it profiles slong the subaadar track on
Septomber 27, 2003, at 19.608, Each data point is the smbiguity weighted
average for §km X 150 km resolution cell on the sub-ratier track, Top is
Fresnel reflectivity, middle Is ems slope, sod bottom is Mars radius.

Figure 3. Much better resolution is oblained away from the sub-tadas
track, when 4-station interferametry Is used to rcemove the north-south

0 biguity: to pi the radar map (5 km por pixetf
shown befow. Ma‘adim Vales leading to Gusew is cloarly visible at 185 WL
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Figure 4. Theae views sampling typical terrains encountered by Spirit, and for each the nns stope versus lemgth-
scale is plotted from the stereo-durived standard DEM prodiict used by the MER mission. () A front Hazcam view
on sof 37 timage ne. ZPIISESIBSSERFOL00PIIOLONT). (B) A Navcarm view 0n sol 65 (2N SR 4ITIHEFF1600P1825R0M )
{€] A Pancans view on sof 50 P10 1047 IEFFI000PR4T2LTMT).

o o Figure 5. Haglors® madet fit 1o the 5 km radar colt containing the Spirt
sanding site. The resuits of the (it are rms slope = 1.55 +1.01-0.5 degrees
and p = .02 +{.04/-0.005. The Hagfors’ model for quasi-specular
scattering estimates s siope in the 10-100 X range, or from 8.35 m to
3.5 m in the case of the GSSR experiments. The radar-dervied value
falls within s tength-scale range in al! three cases above.

Conclusions

The rms slopes and surdace roughness observed at Spirit's Gusey

fanding site are in excelient agreement with the mns slopes derived

#rom Hagfors' model fitting of high spatial resolution {8 km x § kmj

garth-based radar data of the landing site regions. Similar ground-fruth
i i at idiani Placum,

F S PP S

Sarth-based radar remaing ¥ uselu) oot 1or probing e giobal
isiri 4

tstetion of on Kors,
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